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Legend: F fine-grain soil, S sandy soil, G gravelly soil, B rocky and boulder backfill
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2.1. Determination of bulk density in situ   
7KHµKROH¶PHWKRGLVRQHRIGLUHFWPHWKRGVRIGHWHUPLQLQJWKHTXDOLW\RIVRLO,QWKLVFDVHDGHJUHHRIFRPSDFWLRQ
LVHYDOXDWHGE\GHWHUPLQLQJRIEXONGHQVLW\$VPDOOKROHRIGLPHQVLRQVDSSUR[LPDWHO\[FPLVH[FDYDWHGLQWR
WKHWHVWHGVRLO5HPRYHGVRLOLVWKHQZHLJKHGLQDQDWXUDOFRQGLWLRQDQGGULHGWRGHWHUPLQHWKHPRLVWXUHFRQWHQWRI
VRLO9ROXPHRIWKHKROHLVGHWHUPLQHGE\ILOOLQJLWZLWKVDQG6SHFLILFPDVVRIWKHUHPRYHGVRLOLVWKHQGLYLGHGE\
WKH YROXPH RI VDQG UHTXLUHG WR ILOO WKH KROH 7KLV GHWHUPLQHV WKH YROXPHWULF PDVV GHQVLW\ RI FRPSDFWHG VRLO
$IWHUZDUGVWKHUHVXOWVFDQEHFRPSDUHGZLWKWKHVWDQGDUG3URFWRUWHVW
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2.2. Laboratory test methods and results 
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XVHG GXULQJ WKHPRGLILHG 3URFWRU WHVW 7KH )LJ  ±  DQG WKH 7DEOH  UHSUHVHQW &%5 WHVW UHVXOWV RI EDFNILOOLQJ
PDWHULDORIWKHVKRXOGHURI5:<RIäLOLQD$LUSRUW
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)LJ7KHFRUUHODWLRQGHSHQGHQF\RI&%5YDOXHVRQVRLOPRLVWXUHIRUSHQHWUDWLRQPPDQGPP

&RPSDULVRQRI&%5UHVXOWVZLWKLQVLWXPHDVXUHPHQWVE\&OHJJ
&OHJJ,PSDFW6RLO7HVWHUPRGHO&,67>@UHSUHVHQWVDVLPSOHZD\RIJDXJLQJWKHTXDOLW\RIIHDWXUHVRIVXUIDFH
DQG URDGEDVH OD\HUVRI FRQVWUXFWLRQV ,W DOORZVFRQWUROOLQJRI HDUWKZRUNVDQGGHWHFWLRQRIXQLILHGFRPSDFWLRQRI
ODUJHVFDOH ]RQHV 'HFN\ HW DO >@ DQG > @ DVFHUWDLQHG WKDW LW LV SRVVLEOH WR XVH LW IRU ORFDWLQJ LQVXIILFLHQWO\
FRPSDFWHGDUHDV
&OHJJ,PSDFW6RLO7HVWHUPRGHO&,67VHH)LJFRQVLVWRI
x IUHHIDOOLQJPDVVZLWKFRPSDFWLRQEXLOWLQVHQVRU
x JXLGHWXEHZLWKLQWHJUDWHGEDVHSODWHDQGSXOOKDQGOH
x FRQWUROXQLWZLWKGLJLWDOGLVSOD\DQGFRQQHFWLRQFDEOH

7KHVLQJOHSDUWVRIWHVWHUFDQEHHDVLO\FRQVWUXFWHGWRDOLJKWZHLJKWSRUWDEOHXQLW$VSHFLDOFRPSDFWLRQKDPPHURI
NJLVPRYLQJLQYHUWLFDOJXLGHWXEH7KHKDPPHULVUHOHDVHGDOORZLQJLWWRIDOOIUHHO\LQJXLGHWXEHDWDFHUWDLQ
KHLJKWDQGVWULNHRQWKHVXUIDFHRIEDVHSODWHZKLOHWKHUDWHRIGHFHOHUDWLRQLVLGHQWLILHGE\WKHIRUFHGHSHQGLQJRQ
FRPSDFWLRQRIWKHPDWHULDOLQWKHDUHDRIFRPSDFWLRQ
$VLJQDOIURPH[DFWDFFHOHURPHWHUZKLFKGRFXPHQWVPD[LPXPVSHHGGHFUHDVHRIWKHKDPPHUDQGZKLFKLVORFDWHG
RQWKHIDOOLQJPDVVLVWUDQVIHUUHGE\WKHFRQQHFWLRQFDEOHWRGLJLWDOGLVSOD\VHH)LJ

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LQGLUHFWPHWKRG IRU WHVWLQJ RI ORDG EHDULQJ FDSDFLW\ RI VRLOV DQG HDUWK VWUXFWXUHV >  @ 7KHPHDVXUHPHQWV
DFFRPSOLVKHG GXULQJ H[SHULPHQWDO DFWLYLWLHV RI SURMHFW ,706   ,QGHSHQGHQW5HVHDUFK RI &LYLO
(QJLQHHULQJ&RQVWUXFWLRQIRU7UDQVSRUWVWUXFWXUHVDUHVKRZQLQ)LJ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UHVXOWVRIWKHHDUWKVWUXFWXUHVEHDULQJFDSDFLW\HYDOXDWLRQIRUDLUILHOGVE\PHDQVRI&%5&DOLIRUQLD%HDULQJ5DWLR
/DERUDWRU\GHWHUPLQHG&%5YDOXHVZHUHIRXQGDFFRUGLQJWR6ORYDNVWDQGDUG671>@
:LWKLQ WKH IUDPH RI DXWKRU¶V UHVHDUFK DFWLYLWLHV WKH REMHFWLILFDWLRQ RI WKH FRUUHODWLRQ EHWZHHQ &%5 YDOXHV DQG
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PRLVWXUHRIWKHILOOPDWHULDOLQDFXWRIWKHHDUWKVWUXFWXUHRIWKH5:<ZDVPDGH7KH&%5WHVWVZHUHSHUIRUPHGRQ
WKHFOD\JUDYHOVSHFLPHQVZKLFKZHUHSUHSDUHGLQWKHWHVWF\OLQGHUVXVHGIRUDPRGLILHG3URFWRUWHVW7KHYDOXHVRI
WKHRSWLPXPPRLVWXUHwopt DQGPD[LPXPGU\XQLWZHLJKWRIVRLOUmax NJPZHUHHYDOXDWHGE\D
3URFWRUPRGLILHGWHVW7KHIRXQGFRUUHODWLRQDOORZVGHWHUPLQLQJRI WKHPRLVWXUH OHYHOWRPHHWUHTXLUHPHQWVRI WKH
5:<UHFRPPHQGHGE\$HURGURPH'HVLJQ0DQXDO
,Q WKHFRQWULEXWLRQ WKHQHZHVW UHVXOWV&%5 LQ VLWXPHDVXUHPHQWV IRU HQVXULQJREMHFWLYHFRQGLWLRQVRI DHURGURPH
HDUWK VWUXFWXUHV DUH SUHVHQWHG &%5 LQ VLWX YDOXHV ZHUH REMHFWLILHG E\ &/(** GHYLFH:6  7KLV GHYLFH
TXDQWLILHVWKHYDOXHRIUDWHRIFRPSDFWLRQRQWKHEDVLVRILQVLWXWHVWVE\&,9YDOXHV&OHJJ,PSDFW9DOXH2QWKH
EDVLV RI SHUIRUPHG ODERUDWRU\ WHVWV DQG LQ VLWX WHVWV RI &%5 YDOXHV WKH DSSOLFDELOLW\ RI DXWKRU’V REMHFWLILHG
FRUUHODWLRQIXQFWLRQIRUDTXDOLW\FRQWURORIWKHHDUWKVWUXFWXUHVRIWKHDLUILHOGDUHDVDFFRUGLQJWR$HURGURPH'HVLJQ
0DQXDO3DUWZDVYHULILHG>@
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